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Figure 1: The distribution of
absorbing column densities among
Seyfert galaxies. From [18], with
modications.
2 The relation between optical and X-ray absorption.
If the obscuring torus has the Galactic gas-to-dust ratio, and the dust has the
Galactic extinction curve, then the nuclear region of X-ray absorbed AGNs should









). In general this is not the case: A
V
is lower than
what expected from the N
H
measured in the X-rays. This was rst pointed out
by Maccacaro et al. [10], and is also required to t the far-IR spectrum of AGNs
[7]. We have collected a sample of Seyferts which exhibit at the same time X-ray
(cold) absorption and optical or IR broad lines, not completely suppressed by the
intervening matter. By assuming the standard extinction curve, and neglecting
collisional or radiative transport eects, we can derive an estimate of the visual












, shaded in the histogram), whose nuclear
physics might be intrinsically dierent [8], most AGNs are characterized by a
decit of dust absorption, in agreement with early claims. At higher, quasar-like
luminosities there are even more extreme examples of this eect: objects that,
although absorbed in the X rays, do not show signicant dust absorption in the
optical and appear as type 1, broad line AGNs have been recently discovered in
hard X-ray and radio surveys ([17], [20], [1], [5]).
The origin of this eect is not clear. An obvious explanation is that the dust-
to-gas ratio is much lower than Galactic. However, large amounts of dust must be
present in the vicinity of active nuclei, as inferred from their powerful IR emission.
Alternatively, most of the cold X-ray absorption observed in these objects might be





is a property common to most AGNs, this interpretation would require a
very large covering factor for the BLR whereas this is estimated to be only 10%.
Dust in the internal region of the torus might be destroyed by the powerful nuclear
radiation eld, thus making the eective dust column signicantly lower than the
gas column. However, inside the sublimation radius a huge HII region would be
created, with a covering factor much larger than observed (see also Netzer & Laor
[15]). Another interesting possibility is that the dust extinction curve is much
atter than the Galactic one. The high density of the gas in the circumnuclear
region of AGNs is likely to favor the growth of large grains which, in turn, should
atten the extinction curve. This eect is directly observed in the dense clouds
of our Galaxy [4]. Large grains have also been proposed to explain the lack of
the 10m silicate emission feature in the mid-IR spectra of AGNs [9]. Within the
context of the optical versus X-ray absorption, the eect of a at extinction curve
is twofold: 1) given the same dust mass, the eective visual extinction is lower,
and 2) the broad lines ratio gives a deceivingly low measure of the extinction. A
more thorough discussion of the whole issue is given in Maiolino et al. (in prep.).





ratio, relative to the Galac-
tic value, for a sample of absorbed








dicated with a shaded bin.
At the other extreme an increasing number of obscured powerful AGNs has
been discovered by means of hard X-ray observations in galaxies which are opti-
cally classied as starburst or LINER. Probably, in these objects the obscuring
medium hides the NLR as well as the BLR. Alternatively, the nuclear ionizing
source might be completely embedded and obscured in all directions. The most
spectacular case is the nearby (4 Mpc) edge-on galaxy NGC4945, whose nucleus is
one of the brightest AGNs at 100 keV [3], but is heavily obscured in all directions.
Indeed, optical to mid-IR observations were unable to detect any trace of AGN
activity ([13], [14]).
3 Implications for the X-ray background.
Obscured AGNs are thought to be a key ingredient of the hard X-ray background
(XRB, [21], [2]), and the distribution of N
H
represents the main set of free pa-
rameters in the XRB synthesis models. The N
H
distribution presented above can
be used to freeze this set of parameters, under the assumption that it does not
evolve with redshift. A detailed model that takes into account this constraint is
presented in Gilli et al. [6]: although the shape of the XRB is well reproduced,
the number counts are not, and suggest a larger number of X-ray absorbed AGNs
as compared with the local Universe.
The deciency of dust absorption with respect to the X-ray absorption, espe-
cially at high luminosities, implies a possible mismatch between the optical and
the X-ray classication of the sources contributing to the hard X-ray background.
In particular, some of the type 2 QSOs, which many models assume to make most
of the hard XRB, could be optically \masked" as type 1 QSOs and be already
present in optical surveys. On the other hand, the existence of heavily obscured
AGNs in powerful IR galaxies which optically are not at all classied as AGNs
suggests that a fraction of ULIRGs and SCUBA sources might host some of the
type 2 QSOs which are needed for the hard XRB.
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